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THE 1958 AEDES AEGYPTI DISTRIBUTION IN
THE UNITED STATES

MILTON F. TINKFR
From the Communicable Disease Centet, Bu

Yellow fever is one of the most severe
diseases affecting mankind,  Tn the past,
great epidemics of this disease have ex-
dcted farge tolls.  For example, in 1878
New Orleans had 13,817 cases with 3,084
deaths out of a population of 216,000
{Boyce, 1906). While the occurrence of
vellow fever has been greatly reduced or
eliminated from large areas of the world,
the virus is still active in the tropical for-
ests of South America and Africa, and the
urban vector, the dedes aegypsi mosqiito,
is widely distributed. Becauise of the con-
tinual danger, the World Health Organ-
ization classified yellow fever as one of the
siv quarantinable diseases. By interna-
tiotial agreement, when the occurrence of
otie of these diseases is suspected, it must
be reported.  Upon confirmation, quaran-
tine measures are applied (World Health
Organization, 1957). These rheasures
were imposed in the case of yellow fever
which was found in Biche, Trinidad, in
Januaty 1959.

tecently there has been a rencwed
awareness of the threat of yellow fever to
the United States (Hayes and Tinker,
1958). In the past few years, an epizootic
of jungle fever has moved from an en-
zootic focus in Panama through Central
Asmerica to the Mexico-Guatemala border,
posing a threat of overland introduction
of yellow fever into the United States. The
greater threat, however, is that of intro-
ducing the virus by means of infected
fmosquitoes, persons, or animals brought in
by surface shipping or air travel. Thus, in
those continental and overseas areas of the
United States where .1e. aegypti continves
to exist, there is a continuous possibility of
a recurrence of epidemic urban yellow
fever.

Three steps have been taken in the
United States to prepate defenses against
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this threat. First, international quarintine
meastres have been intensified to reduce
the chances of entrance of the «irus
(Hughes and Porter, 19358). Second, sur-
veys have been conducted to determine the
extent of the susceptible area (Bradley and
Atchley. 1953; Hayes and Tinker, 1958).
Thitd, a pilot eradication project was initi
ated in November rg57, in Pensacold,
Florida, to determitie the imethodology and
cost of conducting Ae. aegypri eradication,

Surveys to determine the distribution
and density of Ae. acgypii have heen con-
ducted periodically since 1943 by the Com-
municable Disease Center and its predeces
sor, the Malaria Control in War Areas pro-
gram.  During World War 1L surveys
were made in connection with Ae. zegypn
control projects in Gulf and South Atlantic
pott communities.  In order to maintain
current information on the species, Com-
municable Disease Center personnel con-
ducted surveys of 31 communities in rgs2
and of 25 in 19356. In July r937. funds for
conducting yellow fever jrvestigations
were made available to CDC by the Divi-
sion of Foreign Quarantine. With these
funds the surveillance program was con-
tinued with surveys in 38 communities in
1957, and the e, aegypti eradication pilot
project was initiated. By the 1958 season,
the areas of the United States in which e,
aegypti could be found had been gerierally
established (Hayes and Tinker, rg38).
However, data were lacking for & number
of areas, for example, the porthern hound-
ary in South Carolina and the western
boundary in Texas. These data were sup-
plied by the miore comprehensive surveys
in 1958.

Surveys for Ae. aegypti were of two
types prior to 1958, The first involved
only the recording of premises found
breeding the miosquito during contro! pro-
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TABLE 1~~Locations, types, and results of Aede i surveys conducted in 1 by the
commirnicable disease center
Type of Survey
States Nurmber
(by cast-west Exploratory of premi
tiers) ; surveyed Results
Florida 23 +
5 -
rifl —
12
13
P : City 21h
Sarasota 225
Vera Reach 2G4
Fscambia Co. 29
Polk Co. 84
South Carolina  Beaufort 75 —
Florence 8 +
Greenville p) +
Spartanburg 2 +
Sumter 481 —
Colurnbia 272 22.8%,
Genrgetown Co. 90 +
Georgia Brunswick ) +
Columbus 38 +
Macon 18 -
Savannzh 56 —
Thormasville 1 -+
Tifton s —
Waycross t5 +
Atlanta 58 5
Gainesyille 215
Thomas Co, 53 -
Dodge Co. : 155 —
Alabame Dothen 2
Huritsville 25
Montgomery 4
Selma 2
Tuscaloosa 4
Birmingham 129
Covington Co. 44
Mississippi Clarksdale 17 _
Columbus 50 -
Greenville 43 —
Meridian 9 4+
Natchez 62 -
Pascagoula 45 _—
Tupelo 24 -
Vicksburg 313 .65
Montgomery Co. 155 —_
Louisiana Alexandria 9 4
Lafayette 10 —
Lake Charles 25 _
Shreveport 340 0.0%
St. James Parish 97 —

# Percent of premises found breeding given only for quantitative urban surveys,
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TABLE 1—Continued
oc of Stirvey
TI'ype of Survey Number
Qualitative Quantitative Fxploratory of premises
urben urban rural cirveyed Results #
Texas Abilene 63 —
Ft. Worth 23 -—
Huntsville T —_
Kerrville I +
Lubbock 21 -
Midland g -—
Paris 6 +
San Angelo 38 —
Uyalde 22 —
Victoria 23 —
Waco 3 +
Wichita Falls 33 —_
Austin 231 1.3%
Tyler 210 8.1%
Trinity Co. 17 -
New Mexico Carlshad 249 6.0%
\rizona Tucson 260 ). 0%,
North Carolina  Charlotte 98 —
Fayetteville 83 -
Greensboro 92 -
New Bern 60
Rocky Mount 64 —
Salisbory 8oy -
Wilmingtor 86 —
Asheville 309 0.0%
Raleigh 188 0.0%
Tennessee Dyersburg 73 —
Memphis 46 —
Muifreesboro 43 -
Pulaski 23 —
Waverly 19 e
Chattanooga 336 0.3%
Jackson 190 0.0%
drkansas Arkadelphia T —
El Dorado 3 +
Ft. Smith 12 —
Hot Springs 7 +
Jonesboro 25 —
Texarkana 23 -
Little Rock 297 0.0%
Virginia Danville 95 —
Franklin 107 —
Portsmotth 423 0.0%
Missouri Cape Girardeau 21 —

¥ Percent of premises found breeding given only for quantitative urban surveys.
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cedures, The samiple size was ucually
large because all premises were inspected
as part of the control program. The sec-
ond type of survey had no connection with
control work. Instead, premises on which
Ae. aegypti breeding was considered pos-
sible were inspected in survevs lasting one
week or less in a comrmunity, The sample
size was relatively small, and the ability of
the surveyot to sclect likely premises was
important in determining results,

In 1958, three types of surveys were used
to develop three sets of facts: quantitative
urban surveys of 19 cities in which blocks
inspected were selected by random sam-
pling techniques to obtain a statistically
valid determination of the magnitude of
the species population; qualitative urban
surveys of 65 cities where the presernice of
the species was determined in as short a
time as possible; and exploratory rural sur-
veys of g counties in which likely premises
were inspected to discover breeding of the
species in such areas,

The population statistics for Ae. aegypti
from surveys made prior to 1958 are not
strictly comparable since no  standard
method was eroployed for determining
which blocks within the communities were
to be sampled. Considerable bias in de-
termining the population size was possible
since each inspector selected his own
blocks to be sampled. This bias was re-
duced in the 1958 quantitative urban sur-
veys by selecting stratified random samples
previous to the survey in each community.
The samples were divided as follows:
business premises, 10 percent; substandard
residential premises, 6o percent; and stand-
ard residential premises, 30 percent. The
rate of infestation by Ae. aegypsi was ex-
pressed as the percentage of the inspected
premises found breeding the mosquito.

Only the presence or absence of the spe-
cies in the locality was determined with
certainty in surveys made prior to 1958.
In examining data from previous surveys,
it was found that an extensive survey was
not necessary to obtain only these qualita-
tive data. A one- to two-day check of the
most favorable habitats in the community

was usually sufficient. Tn ros7, de. cegypti
was found on the first day of the survey in
17 of 18 cities where the species was found,
and on the second day in the eighteenth
city. Ta fact, if the species was common, it
was vsually found in the first few favor-
able habitats inspected; this was the case in
11 of the 18 positive 1957 srveys, 4 of the
6 positive 1938 quantitative urban surveys,
and 14 of the 23 positive 1958 qualitative
urban surveys. By spending only enough
time in a community to deterimine the
presence of Ae. acgypti, a surveyor could
visit many more cities.

There was little information on the rural
occuirrence of the species prior to the 1958
season, since only one of the previous Ae.
aegypti surveys had been in a rural area.
This information will be required in plan-
ning control and etadication programs. If
Ae. aegypti were as common in rutal as in
urban areas, a much more extensive eradi-
cation program would be required. Tor
this reason, exploratory rural surveys were
made in counties where occurrence of the
species was considered possible.

The 1938 surveys disclosed a latge num-
ber of negative findings, especially in areas
previously believed to be infested (Hayes
and Tinker, 1958) (Table r and Figure 1).
Lake Charles, Louisiana, and Memphis,
Tennessee, were negative in 1958, «lthough
Ae. vegypti had been found in both cities
in 1956. The absence of Ae. aegypti from
Memphis was verified later in 1958 by the
Tennessee Department of Public Fealth.
Of the 42 cities where seaport and airport
facilities were tnspected by the Division of
Foreign Quarantine, Ae. aegypti was
found in only one, Savannah, Georgia,
where they were not found during CDC
surveys. Since 3 subsequent surveys of
the Savannah port facilities by the Division
of Foreign Quarantine and a survey of the
whole city by CDC have failed to disclose
further infestations, this positive finding
was probably 2 temporary import. Tn the
9 rural surveys, only Escambia County,
Florida, and Covington County, Alabama,
had large Ae. aegypti populations. Only
one of the premises was found breeding the
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species in the other positive rural surveys:
those of Georgetown Cotnty, South Carg-
lina, and Thomas County, Georgia. No
Ae. aegypti vwas found in St. James Parish,
Louisiana, whete in 1945 the last epidemic
of dengue fever in the United Staies
occurred.

The distribution of Ae. aegypri as deter-
mined From the r956-58 surveys is shown
in Figure 2. The shaded portion repre-
sents areas from which Ae. vegypti has
been reported at least once since 1000, and
was determined from a compilation of all
published and unpublished reports obtain-
able.  The limits were obtained by con-
necting the locations of the geographically
extreme records. It is noteworthy that
inost of the etreme records were made in
the period 194446, The distribution out-
lined in the present report differs some-
what from previous ones (Bradley and
Atchley, 1953: Hages and Tinker, 19358)
by indicating the absence of records for the
Appalachian area and west Texas. Records
were found for only eight locations west

of a line drawn from Wichita, Kansas, to
Del Rio, Texas. Records of collections
made east of the line are quite numerous.
I'n Texas, the species has been found in 48
counties to the east and in only 2 counties
to the west of the line.

The heavy shading (Figure 2) indicates
that area where Ae. aegypri was found
during the rg36-38 surveys and can be
described as that in which the species is
usually common. The lightly shaded area
is that in shich Ae. aegypti has been Found
occasionally,  The map shows strikingly
that the area where Ae. aegypti is com-
mon at present is miuch smaller than that
where it had been found in the past. The
extent of the area from which it has been
reported is approximately 662,000 sqjuare
miles, while the present distribution in-
dludes approximately 202,000 square miles,
only one-third as much arca. Because the
limits of the area recognized as “yellow
fever receptive” follow state lines, this area
is larger than that from which the species
has been reported (Hughes and Porter),
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Even though the trend toward reduction
in the area infested by Ae. segypiti is ap-
parently continuing, the infestation is still
extensive, and there are communities
where Ae. acgypti populations are large.
If the yellow fever virus should be intro-
diced in cities like Tyler, Texas; Bir-
fingham, Alabama; Atlanta, Georgiz; or
Columbia, South Carolina, an urban out-
break of yellow fever would be a distinct
danger.

On the other hand, the data from this
study indicate that consideration can be
given to revising the area of the United
States presently recognized as yellow fever
receptive. This arca was delineated by the
Public Health Service and reported to the
World Health Organization in 1953 in ac-
cord with article 70 of the International
Sanitary Regulations (World Health Or-
ganization, 1937). Hughes and Porter
{1958) point out that the delineated area
will be modified as necessary to reflect
changes in the distribution pattern of Ae.
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aegypti. The area presently recognized as
receptive for yellow fever is five times that
in which infestations of the species were
found during the recent surveys. Should
this condition contifive for another year
or two, the Division of Foreign Quaran-
tine will undoubtedly act to revise its
delineation of the yellow fever receptive
area.
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